
SEATTLE CITY LIGHT WORK ORDER 8714

GEORGETOWN TANK SLUDGE AND SOIL TESTING

I INTRODUCTION

ON 12 OCTOBER 198 RAVEN SYSTEMSSYSTEM RESEARCH INC UNDERTOOK PROJECT

TO DETERMINE THE DISTRIBUTION OF POTENTIAL HAZARDOUSHAZARDOU CHEMICALSCHEMICAL IN AND

AROUND FUEL TANKSTANK AT THE GEORGETOWN STEAM PLANT SPECIFICALLY 700

GAL DIESEL TANK 12000GAL BUNKER TANKSTANK ALL STEEL AND AN

800000GAL BUNKER TANK MADE OF CONCRETE THE LARGE CONCRETE FUEL

TANK IS NORTHWEST OF THE GEORGETOWN STEAM PLANT THE TANK OCCUPIESOCCUPIE

SPACE AT THE NORTH END OF THE WEST RUNWAY FOR KING COUNTY AIRPORT AND

IS TARGETED FOR DEMOLITION ANDOR REMOVAL THE CIRCULAR SIDEWALL IS

1211 THICK AT THE TOP AND 24 THICK AT THE BOTTOM 157 FEET HIGH OF

WHICH ABOUT EIGHT FEET EXTENDSEXTEND ABOVE THE RUNWAY ELEVATION THE

CONCRETE TOP IS 101 FEET IN DIAMETER AND IS SUPPORTED INTERNALLY BY 32

CONCRETE PILASTERSPILASTER SURROUNDING LARGE CENTRAL COLUMN FUEL WAS

BROUGHT IN BY RAIL IN THE 1940S1940 AND BY TRUCK IN THE 1950S1950 AND 60S

LARGE UNDERGROUND PIPELINE DELIVERED THE FUEL TO THE PLANT THE

PURPOSE OF THE STUDY WAS TO DEFINE THE DISTRIBUTION AND QUALITY OF ANY

LEAKED OR SPILLED FUEL FROM THE TANK OR FROM THE ACTIVITIESACTIVITIE AROUND THE

TANK AND TO EXAMINE THE CONTENTSCONTENT AND ENVIRONMENT OF THE OTHER FUEL

TANKS

TASKSTASK THISTHI WORK ORDER INCLUDE

TASK SAMPLE

A ARCHIVED INDIVIDUAL SOIL SAMPLESSAMPLE FROM FOUR GX 14
FOUR BORE HOLESHOLE AROUND THE BERM GX 69
SAMPLESSAMPLE TAKEN EVERY TWO FEET OF DEPTH GX 1114

GX 2124 TA

GX 2629 10
GX 3134 12
GX 3639 14
GX 4144 16

B COMIIPOSITE SOIL SAMPLESSAMPLE AT EACH FEET OF GX 10 15 20 25
DEPTH COMPRISED OF FOUR SUBSAMPLESSUBSAMPLE ONE 30 35 40 45

FROM EACH BORE HOLE THROUGH SIXTEEN FEET

C CORE OF CONCRETE IN THE INTERIOR OF THE GX 51 52 DUPLICATESDUPLICATE
TDFLK WALL ONE ONLY
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SAMPLE

U RESIDUAL BUNKER OIL IN THE BOTTOM OF THE GX 5354 DUPLICATESDUPLICATE

CONCRETE TANK

E INDIVIDUAL SAMPLESSAMPLE OF SURFACE SOIL NEAR GX 6164

FUEL TANKSTANK AND DIESEL TANK

F DIESEL OIL GX 65

G SLUDGE IN THE THREE FUEL TANKSTANK GX 66 67 68

I OILY SAND AT 21 FEET OF BORE HOLE GX 99

IN THE CONCRETE TANK MOST OF THE BUNKER TYPE FUEL WAS REMOVED OF

THE REMAINING 561T DEEP FUEL RESIDUE ON THE BOTTOM THE PCB

CONCENTRATION WAS FOUND TO BE 132 PPM OF AROCLOR 1260 WORK

ORDER 879 JULY 1987 PREVIOUSPREVIOU LAB ANALYSISANALYSI REPORTED PPM

IN THISTHI STUDY THE BERM AROUND THE TANK THE TANK RESIDUAL FUEL AND THE

CONCRETE TANK WALL WERE SAMPLED FOR EXAMINATION OF HAZARDOUSHAZARDOU MATERIALS

SELECTED SAMPLESSAMPLE WERE SUBJECTED TO PCBSPCB POLYNUCLEAR AROMATIC

HYDROCARBONSHYDROCARBON TOXIC SCREENSSCREEN BY THIN LAYER CHROMATOGRAPHY

OIL AND GREASE AND EP TOXICITY METALSMETAL ANALYSES OIL AND GREASE WAS

NOT ANALYZED IN OIL SAMPLES PAHSPAH WERE NOT ANALYZED IN DRY SAND

SAMPLES FUEL WAS EXAMINED FOR HALOGENATED HYDROCARBONS

SIMILAR ANALYSISANALYSI SCHEME WAS APPLIED TO RESIDUESRESIDUE IN AND SOILSSOIL AROUND

THE THREE UNDERGROUND FUEL TANKSTANK AND THE DIESEL OIL TANK AT THE

SOUTHWEST CORNER OF THE STEAM PLANT ANALYTICAL METHODSMETHOD WERE CHOSEN TO

INDICATE WHERE THE MATERIALSMATERIAL IN QUESTION FIT IN THE WDOE DANGEROUSDANGEROU

WASTE CLASSIFICATION SCHEME OR OTHER REGULATORY AGENCY CRITERIA

II SAMPLING METHODOLOGY

A CONTAINER AND SAMPLING EQUIPMENT

ALL SAMPLESSAMPLE WERE PLACED IN 270 ML WIDEMOUTH GLASSGLAS CONTAINERSCONTAINER THAT

HAD BEEN PRECLEANED THE METAL SCREW CAP LIDSLID WERE LINED WITH

ALUMINUM FOIL SUCH THAT THE DULL SIDE WAS IN CONTACT WITH THE

SAMPLE
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THE PRECLEANING PROCEDURE INVOLVED SCRUBBING WITH SPECIAL

PETROCHEMICAL DISSOLVING SOAP PRODUCTSPRODUCT INC

EDMORIDSEDMORID WASHINGTON THE TERMINAL END OF THE BRUSH APPLIED HAD

SUFFICIENT BRISTLESBRISTLE TO SCRUB THE SEAM WHERE THE SIDE CONNECTSCONNECT WITH

THE BOTTOM FINAL RINSING WITH PESTICIDE GRADE ISO OCTANE WAS

UNDERTAKEN TO REMOVE ANY INVISIBLE GREASESGREASE AND DETERGENT RESIDUES

SCOOPSSCOOP AND COLLECTION PANSPAN ARE LABORATORY GRADE STAINLESSSTAINLES STEEL

DIGGING TOOLSTOOL AUGERSAUGER AND DRILLING BITSBIT ARE HIGH CARBON TOOL

STEEL TOOLSTOOL WERE CLEANED WITH THE AFOREMENTIONED DETERGENT AND

RINSED WITH ISOOCTANE THE TOOLSTOOL WERE BUFFED FREE OF RUST BEFORE

ARRIVING AT THE SITE

B FIELD OBSERVATIONSOBSERVATION

DATA ON THE COLLECTION PROCESSPROCES AND OBSERVATIONSOBSERVATION OF THE PHYSICAL

NATURE OF THE SAMPLE WERE KEPT IN THE BOUND FIELD LOG BOOK THE

FORMAT FOR THISTHI BOOK IS CHRONOLOGICAL

C SAMPLING STRATEGY

IN ACCORDANCE WITH EPA SW846 SAMPLING STRATEGY WAS CHOSEN FROM

SECTIONSSECTION MOST ANALOGOUSANALOGOU TO THE NATURE OF THE SITE THESE SECTIONSSECTION

ARE WASTE PILESPILE AND LANDFILLSLANDFILL INDIVIDUAL

DECISIONSDECISION WERE REQUIRED FOR EACH SITE WITH THE PURPOSE OF THE STUDY

IN MIND IN THISTHI STUDY THE SANDSILTSOIL SAMPLESSAMPLE WERE HAND

AUGERED EITHER WITH FOURBLADE POST HOLE AUGER OR WITH 12
DIAMETER SCREW AUGER SUBSAMPLESSUBSAMPLE FROM THE FOUR HOLESHOLE AROUND THE

BERM AS SHOWN IN FIGURE WERE TAKEN EVERY TWO FEET SUBSAINPIESSUBSAINPIE

FROM EACH DEPTH WERE COMBINED TO FORM COMPOSITESCOMPOSITE OF FOUR SAMPLE

SITESSITE FROM THE OTHER TANKSTANK ARE SHOWN IN FIGURE 2 THE SOIL SAMPLESSAMPLE

NEAR THE TANKSTANK WERE ZERO TO ONE FOOT DEEP VERTICAL COMPOSITESCOMPOSITE OF

SOIL AND SAND FUELSFUEL AND OILSOIL WERE SAMPLED WITH AN ALUMINUM THIEF

THE CONCRETE WALL OF THE LARGE TANK WAS CLEANED BY CHIPPING THEN

BORED WITH SERIESSERIE OF 58 DIAMETER HOLESHOLE IN CIRCULAR PATTERN

DEEP THE RESULT WAS CORE OF CONCRETE THE TO DEEP
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SECTION OF THE CORE COMPRISED THE SAMPLE WHOSE VOLUME WAS Y5
CUBIC INCHES THE CORE WAS BROKEN IN HALF TO PROVIDE DUPLICATE

PHYSICAL DESCRIPTION OF ALL THE SATIIPLESSATIIPLE CAN BE FOUND IN TABLE L

D SWILE COT LECTION

METHOD 8080 IN THE EPA SW846 MANUAL DESCRIBESDESCRIBE THE PROTOCOL FOR

HANDLING OF ORGANOCHIORINE PESTICIDESPESTICIDE AND POLYCHIORINATED BI

PHENYLS COMPLIANCE WITH THESE INSTRUCTIONSINSTRUCTION NECESSITATED USING

GLASSGLAS CONTAINERSCONTAINER AND SPECIFIED CONDITIONSCONDITION FOR REFRIGERATION ALL

SAMPLESSAMPLE IN OUR CASE WERE DELIVERED TO THE LABORATORY IN TIME TO

COMPLY WITH THE MAXIMUM SEVEN DAYSDAY STORAGE FOR EXTRACTION AND

THIRTY DAYSDAY FOR COMPLETE ANALYSIS THE SAMPLESSAMPLE SUBJECTED TO METAL

ANALYSISANALYSI WERE ALSO STORED IN GLASSGLAS AS CONDITIONSCONDITION SPECIFIED BY PISTM

PART 23 P 7291 WERE MET

III ANALYSISANALYSI

A PCBSPCB

SAMPLESSAMPLE STORED NO LONGER THAN FIVE DAYSDAY AT 40 WERE EXTRACTED

WITH METHANOL AND PRETREATED WITH AN ISOOCTANE SULFURIC ACID

PROCEDURE TO REMOVE HEAVY PETROLEUM RESIDUESRESIDUE THAT INTERFERE WITH

THE PCB DETERMINATION MODIFICATION OF USEPA METHOD 3540

WITH THE SONICATOR OPTION THE SAMPLESSAMPLE WERE ANALYZED BY

MODIFICATION OF THE PACKED COLUMN GAS CHROMATOGRAPHY PROCEDURE

DESCRIBED IN METHOD 8080 DETECTION AND CONFIRMATION OF POSITIVE

SIGNALSSIGNAL WAS ACCOMPLISHED WITH HEWLETTPACKARD 5890 GAS

CHROMATOGRAPH USING HPI COLUMN THISTHI COLUMN IS STATEOFTHE

ART COMMERCIAL COLUMN EVOLVED FROM THOSE DESIGNATED IN METHOD 8080

DETECTION LIMIT WAS 001 PPM FOR PCBS

B METALSMETAL

EP TOXICITY AS SPECIFIED IN USEPA SW846 METHODSMETHOD 1310 AND 7000 WAS

PROPOSED

THE ANALYSISANALYSI FOR METALSMETAL BASED ON ATOMIC ABSORPTION SPECTROSCOPY

HAS DETECTION LIMIT TWO AND ONEHALF ORDERSORDER OF MAGNITUDE LOWER
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THAN TTIE WEUE DANYEROUSDANYEROU WASTE THRESHOLD CONCENTRATION FOR EACH

METAL IN GENERAL FOR INSTANCE AS SEEN ON TABLE II CADMIUM

CONCENTRATIONSCONCENTRATION WERENT DETECTED BELOW 0005 PPM THE EP TOX

MAXINIUIN CONCENTRATION FOR MATERIALSMATERIAL NOT TO BE CLASSIFIED AS

DANGEROUSDANGEROU WASTE FOR LANDFILLSLANDFILL IS PPM

C PAIL ANALYSISANALYSI

WDOE 173303 REGULATIONSREGULATION STATE THAT STEPWISE ANALYSISANALYSI CAN

BE USED TO CLASSIFY CRUDE SAMPLE AS EXTREMELY HAZARDOUSHAZARDOU WASTE

BASED ON THE PAH CONTENT THERE IS NO DANGEROUSDANGEROU WASTE

CLASSIFICATION FOR PAHS THE FORMAL CHEMICAL ANALYSISANALYSI OF ALL THE

CONSTITUENTSCONSTITUENT ON THE EPA LIST FOR PAIL WOULD BE PROHIBITIVELY

EXPENSIVE IN THE WDOE SCHEME RESIDUE FROM THE FIRST STEP THAT IS

GREATER THAN ONE WEIGNT PERCENT MUST BE TREATED WITH FURTHER STEPS

THE FOURTH STEP OF THE PROCEDURE ALLOWSALLOW REPORTING BY WEIGHT PERCENT

THE PORTION OF THE CRUDE SAMPLE CONTAINING THE 6MEMBERED

RING COMPOUNDSCOMPOUND THAT HAVE BEEN DETERMINED THE MOST DANGEROUSDANGEROU IN

TERMSTERM OF CHRONIC TOXICITY THE PROCEDURE DISCARDSDISCARD THE LESSLES TOXIC

ALKALINE ACIDIC AND ALIPHATIC HYDROCARBONSHYDROCARBON FROM THE SAMPLE BY THE

FOLLOWING SCHEME

FRACTION PERCENT OF PETROLEUM ETHER EXTRACTABLESEXTRACTABLE

IN 2N HCI ANY ALKALINE COMPONENTSCOMPONENT REMOVED IN THISTHI

STEP

FRACTION PETROLEUM ETHER EXTRACT WITH 2N NAOH

REMOVESREMOVE ALL ACIDIC COMPOUNDSCOMPOUND LEAVING NEUTRAL

COMPOUNDS

FRACTION NEUTRAL COMPOUND SAMPLE IS DRIED WITH

SODIUM SULFATE AND RUN THROUGH SILICA GEL COLUMN

THE PETROLEUM ETHER ELUATE CONTAINSCONTAIN ALIPHATIC

HYDROCARBON FRACTION BENZENE ELUTION RECOVERSRECOVER THE

AROMATIC PORTION THAT IS CONSIDERED MOST TOXIC

SINCE 10 GRAM CRUDE SAMPLE CAN BE WEIGHED TO 00001 GRAM THE

DRIED EXTRACT CAN THEORETICALLY CONTAIN 0001 GRAM AND BE WEIGHED

WITH SUFFICIENT PRECISION TO PROVIDE SENSITIVITY OF 001 AND
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DETECTION LIMIT OF OOUIX WLIOE SPECIFIESSPECIFIE 1 RNAXITRLUM NOT TO BE
CLASSIFIED AS EXTRENIELY HAZARDOUSHAZARDOU WASTE IT WAS ON THISTHI BASISBASI THAT
THE OILY SOILSAND SAMPLESSAMPLE WERE NOT ANALYZED FURTHER THAN THE FIRST
STEP AS SHOWN IN THE LEFT COLUMN IN TABLE 1

THE HALCGENATE HYDROCARBONSHYDROCARBON RECOVERED IN FRACTION WERE ANALYZED
BY METHOD 3253 CHLORIDE AND METHOD 3402 FLUORIDE AS IN EPA
625674003 AS SPECIFIED BY WAC 173303 DETECTION LIMITSLIMIT ARE 80
PPB FOR CHLORIDE AND 10 PPB FOR FLUORIDE IF THE TOTAL RESIDUE
WEIGHT PERCENT IS LESSLES THAN 001 PPM THEN THE SAMPLE IS BELOW THE
WDOE DANGEROUSDANGEROU WASTE CLASSIFICATION FOR HALOGENATED HYDROCARBONS
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SEATTLE CITY LIGHT WORK ORDER 8714

GEORGETOWN TANK SLUDGE AND SOIL TESTING

TABLE
ORGANIC RESULTSRESULT AT GEORGETOWN STEAM PLANT

SAMPLE DEPTH OILGREASE TLC PMISPMI TIC PCB WDOE PAHLOCATION FEET MATRIX
PPNI PP HYDROCARBONSHYDROCARBON PPM EST PPM

GX5 BERRII FILL 70 50 ND 14
GXLD BERM FILL 30 50 ND
GX15 BERM FILL 150 50 ND 31
GX20 BERM FILL 160 50 ND 33

GX25 BERM FILL 460 50 ND 94
GX30 BERM 10 FILL 220 50 ND 45

GX35 BERM 12 FILL 260
50 ND 53

GX40 BERM 14 FILL 3660 200 250 ND 747
GX45 BERM 16 FILL 20 50 ND
GX52 WALL 05 CONCRETE 100

ND 20
GX53 TANK BOTTOM BUNKER OIL 10000

BACKYARD

GX61 S TANK 011 SOIL 1810 50 ND 370
GX62 M TANK 012 SOIL 8240 100 ND 1680GX63 N TANK 012 SOIL 35690 100 ND 7280GX64 DIESEL 02 SOIL 130 50 ND 27
GX65 DIESEL

OIL 2000 75
GX66 N TANK

SLUDGE 5000 82
GX67 M TANK SLUDGE 10000 ND
GX68 S TANK SLUDGE 20000 ND
GX99 TRENCH 21 OILSAND 60000 ND 12240BORE HOLE

WDOE THRESHOLD
10000 50 10000

KING CO LAND FILL THRESHOLD 40000

SAMPLESSAMPLE ANALYZED FOR EP LOX METALSMETAL

ESTIMATED FROM THE RATIO OF FRACTION PJH IN THE BUNKER RESIDUE APPLIEDTO THE OIL AND GREASE IN THE SOIL SAMPLE
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TATTLE CITY LITLT III OTJER 8714IRTW1 TAM JLX PM 3IL TESTDL

MAI IINIALYSESNIALYSE LETILSLETIL

EPTW TCT I1NTEATI1I PI1

CD

AG DI

NI BA CR AS SE ZN

TRLX

GX5 FILL 0005 O050 0016 0011 0150 0100 0050 0500 0100 018 CO005 896

S25 FILL 0005 0050 0016 0033 0150 0100 0050 0500 0100 017 0005 972

X3 FILL 0005 0050 0016 0011 0150 0100 0050 0500 0100 005 0005 1548

X45 FILL 0005 005 0016 0011 0150 0100 0050 0500 0100 005 0005 1154

52 CONCRETE 0019 0302 0016 0022 109 0100 0050 0500 0100 005 0005 601

X53 OIL Q005 0050 0016 0011 0150 0100 0050 0500 010 005 0005

X63 SOIL 0005 0086 0016 0011 0150 0100 0050 0500 010 008 0005 1193

CX64 SOIL 0023 0050 0016 0011 0150 0100 0050 0500 010 151 0005 496

66 SLUDGE 0005 0086 0016 0033 0150 0100 0050 0500 0100 009 0005

EP TL BEXIJTN 10

NA

100 10 NA

02

C
C

CO



SEATTLE CITY LIGHT WORK ORDER 18714

GEORGETOWN TANK SLUDGE AND SOIL TESTING

TABLE III

COMPARISON OF TIC RESULTSRESULT FOR FUELSFUEL

COMPARISON OF DOE AND TLC METHODSMETHOD OF

CONTENT OF ENVIRONMENTAL SAMPLESSAMPLE
ESTIMATING PAH

SAMPLE

GX53

GX65

GX66

GX67

GX68

TYPE

BUNKER OI1

DIESEL

SLUDGE

SLUDGE

SLUDGE

DOE

204000

156000

95000

89000

159000

TLC

10000

2000

5000

10000

20000

H

THE WDOE THRESHOLD FOR EXTREMELY HAZARDOUSHAZARDOU WASTE CLASSIFICATION

IS L OR 10000 PPM
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ATTLE CITY LHT ULCER 811

ZJRTTL TAM LI NC SOIL TEST DC

TPAE IV

PNI NTYSISNTYSI AXE WASTE IILATIGI

9OUI OOISID HALOQISHALOQI 23 RING

SAI1E TYPE FRACTION AS CHLORIDE AS FLWRIDE FRACTION FRTIM PNI

OX53 BUNKER 685 0000008 0000001 652 204

CX65 DIESEL 945 0000008 0000001 742 156

GX66 SLUDGE 743 0000008 0000001 535 95

GX67 SLUDGE 466 0000008 0000001 302 89

GX68 SLUDGE 956 0000008 0000001 531 159

FRACTION IS PERCENTAGE OF CRUDE SAMPLE WITHOUT ALKALINE COMPONENTSCOMPONENT

FRACTION IS PERCENTAGE OF CRUDE SAMPLE WITHOUT ALKALINE COMPONENTSCOMPONENT

AND ACIDIC COMPONENTSCOMPONENT

FRACTION IS PERCENTAGE OF CRUDE SAMPLE WITHOUT ALKALINE ACIDIC AND

ALIPHATIC HYDROCARBONSHYDROCARBON AND CONTAINSCONTAIN THE TO MEMBERED RINGS SINCE

THE AND 3RING SPECIESSPECIE WERE NOT DETECTED THISTHI NUMBER REPRESENTSREPRESENT THE

6RING PAHSPAH THAT ABOVE 1 ARE EXTREMELY HAZARDOUSHAZARDOU WASTE

THRESHOLDSTHRESHOLD

WDOE THRESHOLD FOR HALOGENATED HYDROCARBONSHYDROCARBON IS 001 FOR

DANGEROUSDANGEROU WASTE CLASSIFICATION AND 01 FOR EXTREMELY

HAZARDOUSHAZARDOU WASTE CLASSIFICATION

THE THRESHOLD FOR PAIL IS 1 FOR EXTREMELY HAZARDOUSHAZARDOU WASTE

CLASSIFICATION THERE IS NO DANGEROUSDANGEROU WASTE DESIGNATION
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SEATTLE CITY LIGHT WORK ORDER R74

GEORGETOWN TANK SLUDGE AND SOIL TESTING

TABLE

SAMPLE DESCRIPTIONSDESCRIPTION

SAMPLE TYPE DESCRIPTION

1X5 COMP LIGHT BROWN SURFACE SILT WITH VEGETATION

ROOTSROOT

GXLO COMP FILL SAND HOLE CLAY LAYER AT

HOLE CLAY LAYER AT HOLE FULL

OF ANTSANT AT 35

GXL5 COMP LIGHT BROWN FILL SAND

GX20 CAMP FILL SAND LIGHT BROWN MEDIUM AS OPPOSED

TO COARSE HOLE HAD GRAY SAND AT 75
HOLE HAD SOFT SAND AT 7

GX25 COMP LIGHT BROWN FILL SAND

GX30 COMP
HOLE HAD SMALL AMOUNT OF PEA GRAVEL

ABOVE DARKERCOLORED SOIL AND ODOR OF

BUNKER HOLE HAD 12 DIAMETER

BOULDER

GX35 COMP HOLE CONTRIBUTED DARKER SOIL WITH ODOR

OF BUNKER HOLE HAD PURE DARK SAND

GX40 COMP DARK BROWN SAND OILY FROM HOLE

SUBSAMPLE

GX45 COMP
HOLE OILY SAND NOT INCLUDED COMPOSITE

WAS DARK BROWN SILTY SAND

GX5L CONCRETE ORDINARY LOOKING OLD CLEAR HARD

CONCRETE 5050 WEIGHT MIXTURE OF

POWDER AND WATER HAD PH OF

INDICATING SOME LIME WAS USED IN THE POUR

MIXTURE

GX52 DUPLICATE SAME AS ABOVE

GX53 OIL BLACK CONCRETE TANK BUNKER RESIDUE

GX54 DUPLICATE SAME AS ABOVE

GX61 SURFACE SOIL FINE BROWN SAND
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SAMPLE TYPE DESCRIPTION

GX62 SURFACE SOIL BROWN SAND INTERSPERSED WITH PEA GRAVELSGRAVEL

GX63 SURFACE SOIL BLACK SOIL UNDER BROKEN ASPHALTIC

BLACKTOP ODOR OF PETROLEUM

GX64 SURFACE SOIL FINE GRAYBROWN SAND SUPPORTING

BLACKBERRY BRAMBLESBRAMBLE

GX65 DIESEL DARK BROWN OIL NOT AS CLEAR AS PURE

DIESEL 055 DEEP

GX66 SLUDGE BLACK VISCOUSVISCOU OIL DEEP

GX67 SLUDGE THIN LAYER OF THICK BLACK OIL OVER WATER

111 DEEP

GX68 SLUDGE THICK BLACK OIL DEEP

GX99 SAND MEDIUM AS OPPOSED TO COARSE DARK BROWN

SAND MIXTURE CONTAINSCONTAIN SUFFICIENT OIL TO

BE PASTY

LI
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FIGURE

ULUSUTIURT4 UJILTW IC UCL II

GX510 20

25 30 40 45

HORIZONTAL

COMPOSCOMPO TES

FROM BOREHOLESBOREHOLE

23I
AT DEPTH

TANK

GX 53
GX 54

GX 99

0
LEGEND

MANHOLE

SOIL BORING VIBRACORE

CONCRETE SAMPLE

SAMPLING DATE

SOILE OCT 87

CONCRETE 14 OCT 87

TO 20 30 40 50

BORING

Z4

LU JJ
LU

LU
QUJ

LU
VTU

4

E

FEET
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BURIED TAISTAI

TH FIGURE

GX66V OGX63

FUEL 67 0GX62TANKSTANK
IGX68V0

GX61

GX64

I3X6 IJ SHED

DIESEL TANK

STEAM PLANT

RAVEN SYSTEMSSYSTEM AND RESEARCH INC

HOWR PPPIQVIDL FOAWP IS

DEE FAIWSEA

5C GERTOW 2UR E4
S0 SVPKSSVPK

OM AS NO N
LA TERRE ENVIRONMENTAL CONS 87K2

LEGEND

FILLER CAP

SOIL SAMPLE

2U 40 60 80 100
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